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(54) RECOMBINANT-TYPE ANTI-HUMAN TNF-ALPHA HUMAN MONOCLONAL ANTIBODY 

(57)Abstract: 

" PROBLEM TO BE SOLVED: To produce the subject antibody having 
high purity suitable for an experimental reagent or a clinical application 
by applying a gene recombination technique by using a host Escherichia 
coli. 

SOLUTION: This recombinant-type anti-human TNF-a human 
monoclonal antibody is composed of an H chain having an amino acid 
sequence of formula I and acting as an H chain of anti— human TNF-a 
human monoclonal Fab antibody and an L chain having an amino acid 
sequence of formula 11 and acting as an L chain of anti-human TNF-a 
human monoclonal Fab antibody. The recombinant— type anti— human 
TNF-a human monoclonal antibody is obtained by selecting and 
collecting a cDNA of the human antibody from a human B lymphocytes 
cell producing an anti-human TNF-a human antibody such as an anti- 
human TNF-a human monoclonal antibody producing 1D5 strain (EBV 
transformed B lymphocytes oligo clone), introducing the cDNA into a 
manifestation vector producing a human Fab antibody in an Escherichia 
coli by a gene recombination and culturing its transforming bacterium. 
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(54) mm<D^m iWlfeAMttt hTNF-akh^/i^D-:^;^^^ 



(57) [^^1 

I) Xfirt7^iE^jt:i4b^t^Xl t>b<f:i1Si^cor^y^^ 

St HTNF-at h^/i^ ^/WFab feif*:£^ L 
^^LX^Ife-r'5L^;^)^tD/£5*l^;tSl5it hTNF- 
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I) Xfiw(Dgs^fjii*5i/>Ti t>L.<fi^SSS(7:'T^ 

mti^xmm'r^Lm^^h^jt^m^t.mm.^ ftnf- io 
[113^^2] gs^j#-^ 1 ir^-rr 5: y ^ga^fj (i) x 

hTNF-a t h^y i> :^/^Fab ^{^(OVimt UT 
D N A T'$> -6 ^5*^:^ 2 IE® £^ D N Ao 

[if^JS4] g£^ijs-^3(:i^-rr 5:y^ia^fj (ii) x 
:DD. ^^^u< fig^^n^cT ^ y®&iB^J^*b. felt 

hTNF-a t h^y ^D— ^/WFab fei^^^OL^*!: 

D N A -6 If 4 lEfcCD D N Ao 
[0 0 0 1] 

Fab Saft;(?5g|^^fi^5^S.-<^^-^t-iie^^-a^^t- 
[0 0 0 2] 

t hfei<^^j^^i-5B y W<^^^^t;:Epstein-Barr'^7>r 



[0 0 0 31 fBL. :L(D^m\:^n^m\^t:im^mti^h 

^^^JBii-5fcJ^)tc. TC^r^cf^t hfei*^M^-r6B y 
Tb: hFab *n^*cD]^±^fT 5^m-<^ ^-^fU^ UT. 

[0004] thTNF — a (tumor necrosis factor 
a ;MS^^®^a) fi. ^ ^ bX^t^it:-^ ^ n ^ r - 

-5. mmmmz.n\^xmfd^fz-m^^^^m^^^^ 
^^i?. ^^!E14=^s^w:^ou^x^. mmMm.<Dm^^^\^i^ 

oX. int: hTNF-at: hfei<*:^. {{^(75 h: hfet^irfRl 

m\^m.m^^^m(o^mm^-o\^^xmmmJ:m^^-^s:^thx 

i/^5o ^t^@6^(-ii^i-^ii5i^^S^^UX. ^^o^y 
^ a— ^/Wb^ttfcfeit: hTNF-ctb h^W<0^'^m 

fel^t^^< (tl^lllv fctt bTNF-at h^y ^ cr— 
/Vfet^(^5=t5^/^#t^fint^:h.Xib^^-r. ffl^T-^l^;tgt 

^^x 1/ ^ 5 o 

[0 0 0 5] 

^M9:-r^h<r>x\ :^^m<D^m^. m^'^u^x.m^ 

hTNF-a ic^i-6mi^;tMt: h ^ y ^ n — ^/Pfeif*: 

5. Ep-t> 6tt hTNF-at hfel*^j^^t-5t KB 
y WN'^^^JtS:^^^. B^t hfrLf*:(DcDNA^ilS'J • 
-re^^til-. rcO c DNA^::^Si0f-^^l/^X t hFab 

t hTNF- afw^i-^t hFab C ^ ^ @ 

ti-6^CDXfo6o 
[0 0 0 6] 
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'^A<Dikmumf)^b t: h B y >'^<^mm^^mi^. eb^ 
^mt^M^Mi.. ^(Dm^m^i^ 

m^^^ljffibr. feithTNF-at 

^S^ttT^^fji^ n-:=^:Xi^^m\ felt hTNF-afc h 

p — :/{cm^iA^nTV^5 c DNAi^i^feit hTNF 
-at hFab1n^tOL^^^*H^^=i- K-r^C^/^S^fiJ 20 

[0 0 0 7] iJ^b. ^^mcom^^mifi\^ hxNF- « 

SE^J (I) 3^^lr£^gE^J^C*D^/^T 1 U<(i1il^iDT^ 

/mm^l (II) x^ir^7:)SH^J^c^Dv^x 1 1 L< fiis^i^ 
inf^<Dhmt[^xmm-r^i^mt^^fj:^^ ^±±mm\^ 

0|;l:^H^TFab feifts^OM^^^ pJIg/^^^^^ ^ -^(-^t 
^^ia^;ll;iJ: <?®ALfc^m^;^Mfei:t hTNF -a 
t hFab fei:f*:^m-<^:^-|:iJ:!9?F^Stei&^^^c;^^1S 

J;9^M$;n.5iia^;tSe hFab ^^X^^o 
[0 0 0 8] ^fc. :$:M!^cr)fett: hTNF-at h^y 

^ xn—r/u^i^tDHm^^—v-r^DisiAn. iE^ij#-^ 40 
1 {ZTsk-rr ^ y rn^^i (i) xfic^Ti^iE^utiii^i/^xi t» 
\^<i'xmm(Dr^ ymmmr-mn. x^hi.<nmm^ 
ntcT X ymmm^^i.. hTNF-at h^y^^ 

n^-- :^-/^Fab ^i$i<DHmt UTittfe-r 5feif*:OHig^ =i 
-Ki-5DNA. »^L< f^iB^J#-^2(-7j^'r:^SiE^fJ 
-C^^tt-S c DNAT-^^o — *nt hTNF-at 
h^y ^/ufeif*:cOL^^:n- Ki--5DNA*i. IB 

^j#^3ic^-rr ^ yg&is^fj (ii) x*iC(7?iB^jt;i^si/N 

-Ci t.L<*im*7:>r^y®&^g;6Hi->D[i. ^^tU<(i 
®^$:ru^cr =: y^gE^iJ^^L. fett hTNF-at h so 



^y^^n-^/PFab ^^<DLmt\^Xmm^^Wii^(OL 
K-r^DNA. ^?^U< figE^lJ#-^4l;i^i-:E 
SiS?lj-C^$tl.5 c DNAX*Sb6o ^cf:fB. ^^.^^^^^^ 
Tfi. tfrf5t^H^^=»- K-r^DNA^ L^^::^- Ki- 
^DNA(i— /^i: UT. t hFab iAm^UWi ^ ti ^ <D 

[0 0 0 9] 

i^m<Dmm(Dmm] :^mm(7:>m.^ hTNF-at h^ 

A. mw^^tih(Dmm:^m:io\^^xx^ni^<m.m'r 
^m(Dmwxh^:^m^^y'v> (ig) Lmt 
um(D-^y' n Lit 4 y 

/«C-5 2 0(D^Ul^Fab ;toTV^^o 
[0 0 10] ;2^^P^o^li^x.^t hFab ntjf^CD 
Fab ffi«a55J'l:i+i^-r6tc7)X% Fc|i^^*t^i-5H^ 

$ttXi/>5o t^oX. mrfE(75r 5: y^gB^J (l) fi. 

5^K^^^-rt><7)xfc6o r^y^iB^iJ (ID 

Lm±i^(D-<y'^vm%:^'ti^(DX^^. 
[0 0 11]-:;^. ^mi^^y'V ^(Dum^^n. ym. 

(Dmm:tm^ hFab ^i^cDnmi-^. ^mj^i^m^tc^h 
(DX'^^.mcK. L^cifi. K^mt xm(D2m^*^^^ 
T^rK :=^^m<Dm^^m^ hFab ^t^cDLmn. Km 
\z^m^rL^i^(Dxh^o :i(o^mi^. L^t^iib^t^x. 
^(Dm^i-^^^^n. ^ni^ic^fe#ux^Mifis5^oT^ y 

^(Dmm-^m^i^i^. i^m^i^^\^x±wui»(7:>T 
mwc&^f)^<^^m^fj:T^ymmm^mmi.x. ^<D^m 
[0012] :$:^mxi^. m^x^-hmm^ntzikm^ 

^ v;^ -A Lfcate«S¥^{^^L. ^1/>X% r;fL;D^ 
lb. fiat hTNF-at h^y ^ ^/l-fex#:S±1*lD 
5 ft (EBV transformed B lymphocytes oligo clone ) 

Xffll/^/Co r(7:)t hfia«s:^jg^i-^B y 
JAtfciL/c^RNA^^?^. RT-PCR&>lrig^UX. r(7?L® 

ic:fQft^. fcl^^ A^(7?2^^5J'lBij-r^r 5 y ^gB5^fj|;i 
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[0 0 13] ^(Di^m^hfh^®^ <omm<^ ox^-^^ A. 

C^^m^^S^)fCo ^(D^at hTNF-a fc: h^y ^ n — 
±/^i7i*j^^^lD5 (EBV transformed B lymphocyte 
s oligo clone ) t^h. Kf ^ c D N A ^ U 

c DNA t UT. v^^t^i^^^lS. ii^(Dh(^ 20 
[00 14] ^m^thtihm^^-h'^^cDNA^ M 

m. MB<Diy(Dr^im^^h. l^^it^i-k-t^cdna 

tum^^— K-r6 c DNACO^m^-B^^^-tirl-ol^T. 

is2 t;i^n-->'^LT. ^m-<^^-<lrfti^bfco 1^ 
ltC^i-^io"9. ^m^^^— pFab*His2 i^-tX^zU^ 30 

<5^-pRPLS/Fab-I (#^¥8- 1 1 6 9 7 8-^^^^^ 
^^iJPS^^Not 1 tKcoRl T*^^UTGene III^ 
|^^Lfc=^. 6^0e>^^i/V^=3— K-r6DNA^>t 
^}fAL.fc:/^;^^: KT-fc^o 1^1 1 (w^i-^m-<^ ^- 
pFab-His2^0^ :=•v^i^-r h^fU^ ur. L^^^' 
-K-r5cDNA*i. ^iJPS^^Nhel ^Asc I (Dm\C. 

H^^^i-K-r-scDNAfi. ^tips^i^sfi I mm^^itL 

[0 0 15] Z(DmWM(0^^^^ ^ —^^tl^'^^^ 40 
:^^®JM109 ^tC^AUr. ^^-<^<57-F^(7)^";^- 

*&l^tUL. ig#LT-ry:7't:itVU-l -^:^-^-D- 
;^f^^ h>K(IPTG)^^^;!jPL. Fab U 

^L^icj: i9^^14i®^^^giL.. ±»^S^SlLfci, Fab fcx 

tl. h hTNF-a{:i/t-r6^i5tt^^r-r5Fab fei^^^tO 50 
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[0 0 1 6] t^rlE^O±?S^;l-o^/^T. thTNF-a^in 
jE^^U. ^ai^ln^^irbT. Fab ^SWint: h IgG fia^ 

Hm^^-h^-t^ cD^Ati^x. pLmimm(o-h<Dt 

ttim(DWm^^<^t^^K t hTNF-at;r:^-r6^ 

m (II) ^U^m 3 f:i^i-:^£SE^J (I) XfoofCo t^^o 
^i^Xh^U^ hTNF-at hFab ^i^^m^'T^'B 

mxh^. f^t hFab ^m-^. m3\z7jk-tt:iro^ . nm 
i^m) tx^x. i^sis^j (I) (DBNA^^hmm^h. 

L^^UT. i^SIE^i (II) £?:)DNA;6^^asR^tb 

^mm^DT ^ y (id ^^^o^cDxfo^c^;^^^^] 

[0 0 17] Ig|3 25:U^I^4^C:^ol^-C. t h 

TNF- a t(Df^^\Z^sf:>^^Mi^^'&^^(comp\emen 
tarity determining region; CDR) ^lE^J^Idl^fE b 

F-at hFab fel^^^^gl^l-^lg^^l^S^-r ^^IflSt^O 
[0 0 18] (1) ^RNAO^^ 

LfcSaj?SI*^-^. fiat hTNF-at h^i^^M^-r^ 

-at h^y ^ D— ^/H^l^j^^^lDS »(7:>^^J§^106 ce 
lis ^^e). Tfim<D^R'NAmM -mm^^y h ; QIAGENJK 
RNeasy^^^V^X. ^RNA^gi^UfCo I^lffl?'^^ 

|:i±RNA^7X50;z 1 \zmi^l.r^m^ntZo 
RNAS^. 0D260 nn, (&S260nm(C:*ott^^7ti^ ; R 
NA^'T'^ZX^^MU) ilt^^hW^l^r^t:^^. 58 ng/// 
IXfcofCo 

[0 0 19] (2) RT-PCR^IwJ:5L^^='- Ki"^ c 
DNA^Hffi^:=i— Ki-5 c DNAcD^tM 
MfE (1) Xl^$^U;^c:^RNA;^-b«te¥SlJ;:tiJ:»9. 
cDNA^{'^^b. <*^l^X\ PCR^^fS^LX. LB^ 
=1— K-r-S c DNAi:H^p^=i- h^T^ c DNA^-^tb 

-^•^M^ii-iiffiL^Co ccDRT-PCR&t;:)}^{^twfi. m^c^ 

^yh; ^mmm<Dmk PGR Kit M^W^^J^t^if 
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[0 0 2 0] PGR itr^M^;IffiV^/cS7^^-r-^-^TfS^l^:l 
^-To fcffi^=i— c DNAWCR Ittilwli. 5MiJ 

^^=1- K-r -5 cDNAOTCR ±i*Il;ifi. 5MI'J:7'^'1'-7 

PGR *|tBffl>^3YV- 
5' -CCGCrAGCGMCATYCAGWTGim;AGTCTCC-3' 
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i\ mm\:imn^^^m^uM^^mti. pgr ^jc 

T. lt*i^y^^^— a(i#100pniol Touch down 

[0 0 2 1] 
[1^1] 



5' -TT(Hm30CACACTCTCCCCTGTTXaAAGCTCTT-3' 

5' -AAG3(XCAACCGQXATGGCCSARGTa:AQCTGKTGGAGTCTGG-3' 

5' -AAam;AACCGQCCATQQCCCCAGTGTCAGGTQCAGCTQ3TOG-3' 

FDM :/v>r^— 

5' -CCHXiQCCGCCAQCTCAGCAATCACTGGAAGAGG-S' 

R: AXl±6, Y: C XttT, W: A XtiT, S: G Xl±C, K: G XliT, H: A Xl±C 



[0 0 2 2] #f.tx.fcPGR j^f^f^. J^m.<omm^y h ; 
QIAGENMQIAquick PGR Purification Kit ^^V^TltK 
L. TES®^^ (10 mM h V pH 8.0/1 mM EDTA) 

100 m 1 X'^ttilH]l|5tbfco 

[0 0 2 3] ^^fufcM^^^— K-r-S c DNACDPCR 

mm-i-. 5fe-r. loxNEBz^fj^siu i . sopi^^sn i 
100 u/iom1 ^M:^. sox:xsmm^Jt>^'^fco ^i/^ 

T% 10XNEB2MPM11M I . ^'M^^Not I 100 U/10m 

, mmmxmm\^t:i. m^^^^-k-t-^dna^vH-*!. o. 

8 %r;^r3— >^^y/^^^V^fcm^*Sbt-ct "9. ^tl690 bp 
^7Q(Dy<l^ h^t \^X^mi^tit><D^^ (9 tb L[Hlil5iLfCo 
Zth^. mmco^m^y h ; QIAGEN^QIAquick Gel Ext 
raction Kit ^^V^TftML. m =^ — Ki" 6 D N A 
iltK-^TE^ti?^ 20 Ml T'^ai[H]it5iU^c. 

[0 0 2 4] I^llltC. #^tLfc fcP^^i- Ki-5 c DN 
AOTCR ili^Ci. 10XNEB2^^Mll m 1 . Mmm 

m^sc I 100 U/5 Ml ^M:^. 37X:X3m^^^fS^^ 
fCo 10XNKB2^Sr^^llMl s yPS^^Nhe i 10 

OU/IOmI ^^D;i. 37t:X*3B#PB^^i^;^i^/Co M^^-^ 

>i-fi. 0.8 %rif ^-;^y/^^ffi^,^/cm^*Sb^cJ: li), 
^660 bp^^<Dy<:yVt LT^g|U/ct^t0^^t9 tbLlHi 
l(5iLyto r^m<Dmm^y h ; QIAquick Gel Ext 

raction Kit ^ffil^T^*ML. k =3 — Ki" -6 D N A 
^>^^TE^^f^i^ 20 Ml Xmth\B]U\^ti. 

[0 0 2 5] ( 3 ) m^-<^ -(Dmm^mcmm^^ 
iuiE (2) xn^^tiTz. wit^\:^mmmm\^x^^m^ 



40 



^ ; pFab-His2 —^(D^tl^'tKD^ a — 

(L^) K-ra c DNA^. ^ijfsm^Nhe I mm 
miLtksc I mwr^&<Dm\:i. (nm) ^^^-v-r 
^cDNA^. ^yps^msfi I mmm^Lti^ot i 

~SSSb6c7)r% ^T. /cffi^ra- Ki-^DNA^>t^ 

K-r^DNA^^t^m^iZ^^. ~I^Oite^;6^^^«E 

^— pFab-His2 a. mm^h\^XK)m45mB:^^-C 

hp.71 (1997) |;ifgS^;ftTl^ 
[H 1 d^-r^i^t? . K^m-<^i5?-pFab-His2 (i. 
-it^T- <t b T T > t'i/ y VM^it^T- (Amp^ ) 

M'J —i^~m¥^\<DTm::^Mmmmnhe I ^Asc i comWr 

COmB'T'iDm^i^. tac >^n^-^-(Ptac)l:iJ: '9^T:b 

[0 0 2 6] (3-1) Ki--5DNAgfT>^(7?m 

^A^i>^— pFab-His2 lOMg/100 m1 (i. 5fe-fx lOX 
NEB2^Pi^S11m 1 . ^"JPI^^Asc I 50 U/2.5m1 

37t:Xl B#r«1^P&^ii:Aco ^l^X% 10XNEB2JS^M 
11m 1 . ^iJPS^^Nhe I 50 U/5 Ml ^tU^. 37X:XlBt 

m^jz^^-^ti, :i^~mmmmmxmm\^t^. pFab-H 

is2 |-^@^-r5DNAifr>r*i. 0.8 %T;=5f n ^/U^ 
^l^fcm^^ibt^J: t). 3.5 kbp Ki: UX^glL 
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h ;QIAquick Gel Extraction Kit <^ffll/^T*t^b. § 
&^^i-'53.5 kbp (DD'NAm}i^TEmWm 50 m 1 T'^ 

[0 0 2 7] #b;n>/cpFab-His2 tC+g^-T 5 D N AS^r^t 
90 ng/3 Ail ^tufStO Ki-'SDNASfr^taO n 

g/6 tx\ t^m^^l.. n^^<D'7 4^''^>3>^y h \ ^ 
®5tMTaKaRa Ligation Kit Ver.2 (Dl^O ^\ 
16t:X-305>Fp1^'l'y-v^3 V^lC^fi^o/Co 
"i/3>-^. ^lJ^^St-7Kl8/i 1 . y >';^f-^>>'^-r 10 

h y l> A3.6 ^^y— /l-80;il ^^P;t^ -3 

ot:T'i5:^r^1;^@ufco tkm^ik. 4 IS.OOO rpmr-lO 

5;xl {C|?^^UX. 50t:X5^F«1S*!)/:i. CtO^^t:^ 

[0 0 2 8] Mci^m^i^. 'f'i5b^l^r:Lmt\^tc-<^ 20 

n V?— XMicSi^^>^t'y":x hir/WDH5 aF'T 50m 
1 {:ielectropolation ^^ig^ LT^A Lfdo electrop 
olation &fi. 2 nunitiiCD:3r^-<:y SJE2.5 kV 

SOC (2% Bacto tryptone/0. 5% Bacto yeast 
extract/10 mM NaCl/2.5 mM KCl/10 mM MgS04/10mM Mg 
CI2/2O mM Glucose) 1 mlT'^cV^ttiL • [H]i[5JUfc, MS 

XcWL^fzS^ (Super Broth ) (Tryptone 30 g/1 . 30 

Yeast extract 20 g/K y y ^ y<> P^/i-Tt- 

>®^(MOPS) 10 g/1 . pH 7.0) 10 ml (T^t'v-y V : 

50Mg/mi^;bD) ^tu^t^o —^WM^ti^'^io 

fil two Ml ^^^b. -^4 hl^ — i^3XDtitsb{^:^ 

7.7 X103 T'fcofCo i#«L/cm^^[H]li5iL. rtTM(7:?:7^ 
K5^^^:y K ; QIAGEN Plasmid Midi Kit ^fflV^ 
X-^y^P^^ K^attlU. TEtS®^^ 100 Ml -C^^tblHliRL 
/-Co ifrfStoJg^0^;5^t)c;5. @ ^"T^Xy >^ 5: KfOli] 40 
ilSfi(i6 Mg X-feofCo 
[0 0 2 9] (3-2) fim^='~-}'^-t^DNAm}iCOm 

y'yp^^ K-^^ 2 Mg/100 Ml t-. 10XNEB2 
li^MllMl . ^'JPS^^Sfi I 20 U/1m1 50X: 
XimB^RjJtr^^'^fCo ^\^^X\ 10XNHB2^»MllM 1 > 
aypg^^Not 120 U/2m1 ^>fJD;t. 37^-C 1 Btrp^jJ;: ^ 

^ti, ::icoz.m<Dmmmmxmm\^f:i. pFab-His2 -kk 

iBfeitS^-r'SDNAgFT^tfi. 0.8 roTM^-y^^/l-^m so 
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l^fcm^^SjiCj: "9. 4.2 kbp (DyO'Vtl.xm^l^tL 

QIAquick Gel Extraction Kit ^^l^T*tMU> 

kbp tODNASfrK-^TE^Sj^i^ 50 m1 ■C^tfite] 

[0 0 3 0] ^#^tt/cpFab-His2 + ^ iSl:!*^^^- 5 D N 
AgrK-SO ng/2 Ml ^ M^^^- Ki-6DNAifT>T-30 n 
g/2Ml -b^i^-g^U. TtTlS(7)^-r v-a h ; Ta 

KaRaLigation Kit Ver.2 (0X ^9 ii\ ^M^. 16X:X3 

O^m^y-^-t^-iy^i^^Jt^^^^tZo ^^^/-v'av 

!^jt^mc7Ks Ml . -<~-v i^:^—^^^^--^ ^m^^'j' 

y[>Ai.6 Ml ^ ^^/—/womi ^;?ipx.. -30t:T-15 
^Fp^mufco 4 x:. 15,000 rpin-eio^rai^'L> 

fm^{^lH]iR$;h.5o etS^^^MftU/c^. 7K5m1 

m-mmi^x. so°cx 5 ^mmi^fc. :L(om^t^riti^^ 

^:itx% ^&<Dy'yy^^ h^^^ ^ — ^mm\^ti. 

[0 0 3 1] Mri^m^ii-x. f-i^^^t^mtL^fc^^ ^ - 

f-T^ V h-t/l-DH5 aF'T 50m 1 i-electropolat ion 
^iSffl UT^AL/Jio electropolation ^fi^ 2 minii^(7:> 
a^^^.y K^.^V\ mJ3E2.5kV(7)^{4^^^l^/Co il^ 

^i^mi^tLo ^to^> 37t:t::iaJ!:)fciSBl#itiilO ml (r> 
fv-y:/ 50 Mg/ml^^D) ^;tlD;^/Co rcQ^.. — ^K^S 
^ix-^';JxiOM 1 tlOO Ml ^S^StU. ^-Yhu— 

[0 0 3 2] ^(D^-Y h l--— r^p- — 

-rx(i. i.i X104 TSc>o^Co t^^ufcS^^iHiiRu. 

K5^SI^'^ K ; QIAGEN Plasmid Midi Ki 
t ^mi^Xy'yP^^ K^tttiiU. Tmmm 600m1 

- K-r-SDNASFr^t^*^^ t(-ll^i2v^tbfc-<^^-i^[El 
itSiSfiSOMg X'fcofco 

[0 0 3 3] (4) ^^-^ ^~'i^(Dmm 

HtrlE (3) {C:feV>T<^MbytpFab-His2 (C/c|i^=i-K 
-r'5DNA^>i-^t/Ml^^==^- F-r5DNA»T>t-;i^^ t 

TNF-a t hFab ^i^^m^-T ^ ^ ^ -':y^^M\^ 

[0 0 3 4] J.ft:^{rfl. n^^f^m<D 
:^^^^JM109 ^tOrn^-t^T^v hir/U mm^^) 100 M 

1 [zitn^fzo ^^fev^T^ 30:^r^m±t;i#gL7t^. 42^. 

1 ^m(0\^-h~>B ^y^^m:ttc^lk. m'XfS^m7K±i^ 
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[0 0 3 5] a — ^-^DirCt: NTNF-at h 

Fab m.i^(Dm±m^m-<. m^t^(Dmy^^m-^ ^-^^^ 

[0 0 3 6] ^0. i^mM^m^t- (1.500 

X g. \5^m) XMML^tio m^t^^^Mn. 0.2 m\(0 
y >^^»J^^(PBS) (Img/ml y y^-ix. l Xcomplet 

;tJD) i^l^^L. ^raT-305^rBl;Sr^r@ Ufc^. freezing-tha 
wing ( K^^r-r>^-^^y — /^^S^37'Cc:)TU;jci:i^5: 
i:i5 5>r«^-foiti-^^) ^ft4[H]^*9ilUT. 20 
^Lfc, ^'iL- K/^:7^;n. — T^P^T-. 15.000 r 

tlh^ rlTMi^t NTNF-a (^^t:^X|g# 200457. 5 

hTNF-Q:l7i*«S^ELISA &r*^»bfCo ELISA 
U— hfl, h h TNF- a?^^50;i 1/well-f 0=3— 
V-^U. ^0PBS -0.05% Tween20300;i l/wellT*3[Hl 
^^^Lfcm. ^^D->;i^^^tfc±«^»50Al To^ 
-ilT'^iS^^iirfCo Si^T'lBtrB^^JC^^^c^. PBS - 30 
0.05% Tween20 300^/ 1/wel 1 T* 3 Ih]^# UT . ^^/SfO 

e^^^iSfext: MgG (Fab ^tl* (SIGMA 

ffA 0293) ^PBS -0.05% Tween20T?l : 1 .000 1:1^ 
f^U/^ci^^gSO/i l/well<^AD;^'C. ^iC^i^fCo ^rUTM 
Btr^^^lC^^fc^^. PBS -0.05% Tween20 300;x 1/well 

^-7=7-^ J p v^— XM(7:»TMB-ELISA ^50 m l/weli:GD;t. 

h y — ^-T-i'J^LfCo ^fefiODesonm /6'^0.3 i^^±^^ 
-rt>(Dll. felt hTNF-ctt hFab ^f*:c7>jii^tg;6^f^ 
l^i^^ D-^^^iJ^LfCo i¥«^K^^cl2<i(7:):=tD^ 

K-r5DNA^>K-^^t/MlS^=^- Ki-6DNA»r>T- 

^Kmc^mmmxhotzo mh. 

(I) RU^SSiE^J (II) \:i7r^.^ti^'h<DXh<^rCo so 
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[0 0 3 7]ti§oT. Z(D40<D-^ t2 — :^i-^^ j&G^n 
^<mCXh^ . m—comi^Xh^^t{:iti:ho 
o E. coli JM109/plD5-l fl. X^g^«P^^#X^X3l 
Sffi^%ElTt-§:It#-^ FKRM P- 16443 ^ l^X^K^tlX 

hFab ^m^^^— plD5-l£7)®EIB§l^^l^2|;i^-ro 
[0 0 3 8] :^mm(DmW^X.m^^ hTNF-at 

^(Dnmt^^nt^r^ymmm (i) -e^^n.. 
L^;5i^trrisr ^ yg^ga^ij (ii) X7^k^tLhi:,<Dx-hhm 

fiiffi. M;tf-f> JMIOI. JM105, HBlOl ^^di^A Lt^JF^ 

nm^'mw\^^oxh. m\:^<±M'T^:Ltt^x^ ho 

SPt>. t1JfS:fe^gS^J (I) MW:iJ^^iB^iJ (11) o:> 

^xfj:<. m^±mm^x^UT ^ y m^n (i) Mt)^ 

\^T^jm^n (II) (0-<:^^K^trl^IR^;^L5PI«9. 
bTi>56or% ^^lr^^§^^. igli^fffi/^:^ Kvi:i^^i^i- 

5r<t;&^T-#. /^/S-r^DNAti. l^-rttt^700 bpi^T 
PGR &^iiffiL;t3fe^«At7:)^^^ffiv^6C^^ 

[0 0 3 9] ^fc. *^0Jc7?m^^^t hFab S^^fi. 

;^?^-^i7:»HiP(i. tfriST^ y^iB^ij (i) c^/i^x-s^ 
t). L®(5. Hufsr ^ y ^ia^J (i) t^K^xfc6;5K 

xM^ hFab feif*:t:i^^:?xao ^Wm^^. um^C^ 

T^ymMni)^'^\z,HM^fhtL'h<ox^-:>xhx,<^ ^ 

m^^^^ho:>xi^^^rif^\-^t^h^^\^^t>. m^-^nu 

^m^Km\^^^^xi:>ff^-^rix\^^hm^xm^(D^m 
f}-^\^x^^\^\ ^tih<r)m\^. iK^y^amm-^^h 

[0 0 4 0] I^4fr^i-;$;^0^(7:)|i.}^;i^t h 

Fab ^w^<DKm<Dr^jm^m^m\^. ^{¥<d^^^^j: 

X. -^r.tw#SEi-^r ^ y^sa^ij^-a5^®#}^;t6r 
ti^x^ho 

[0 0 4 1] ^^mm^i^xmy^ hPab in^fi. 
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-r^m^i^. m'^(Dmi^m^tmm\^mmtim. ^^^^ 

izm\^^^mmi)K i^mmxh^(Dx\ i^m<Dmm'X. u 
c^:itr-x^. is.m^^j^mm^i't. mmmmi^x')^ 

[0 0 4 2] 

immm] ut\^. :$imm(Dmt^:^m^^ hxNF-a 

t h^/>:^ n— :h/Ufia*. k Ki" 

-5 D N A ^K-^t/ /X ^ ^ - K-r ^ D N ASfT^t* -=e t^S 

^m±-r^i^mm^<^i'^Mi^m\^x. Mcmi^mifxm 

felt hTNF-at ^ 
5 W (EBV transformed B lymphocytes oligo clone ) 
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xm^^fz. 

[0 0 4 4] t hfcif*:t:::i^i/^T(l. KJ^.^^a^iit-^fc 

^ztr-m^n^^tix^^. ^(T^^w^mmi^x. ;^ 
xm<^2m^i^^^\'r^r^ymm^^n^mn\^x^ ^n^^ 

-^^l/^T. il5^6^l;ic DNA^^M • iii|^U/Co 
&^lCfl. ,cm<^ X^^^i-Ki-^cDNA^-^tL-^'nil 

i-5 c DNA^^:^^•^*tt5l^^^^±il^i-r5/^fc^^75:7^^-r 
fc. -Mtz. ±RNA75^^ig^¥t:iJ:«? c DNA^^M-r 

20 [0 0 4 5] 
[^2] 



nphocytcj v^ii=v^ ^ 

VK1F5 5-CCQCTAQCGHCATYCAGVTGACCCAGTCTCC-3 

VK2aF5 S-COQCTAQCGATRTTGTGATCACYCAGWCTCC-S 

VK3aF5 &-Ca3CTAQa31CATYCAGWTCAaXAGTCTCC-3 

VK4F5 5-CCQCTAQC6ACATCGW6HTGACCCAGTCTCC-3 

VkS 5-TTGQCQCGCCACACTt:TCCCCTGTTGAAGCTCrr-3 

VLUFS S-COXTAGCCAGTCTGySCTGACTCAQGCtf-a 

VLlfc^5 5-Ca3CTAQCCAGTCTGrGYTGACGCAGOCG-3 

VLZaFS 5-ca3CTAGCMACKTTATAYTGACrcAACX:G-3 

VL2bF5 S-COQCTAGCCAGACTGTGGTAACYCAQGAG-S 

VL3aF5 S-COQCTAGCTCCTATGWGCTGACTCAGGCA-S 

VL3bF5 &-Ca3CTAQCTCTTCTGAGCT6ACTCAGGAC-3 

VLC3 5-TIQlXQCQCCTGAAMATtCTGrAGSGQCCACTGT-3 

R: kjat Gr Y: exit T, W: AXl* T, S: GXli C, K: GXlt T, M: kXlt C, H: AXtt 
exit T 



VHl^ 5-AAQQC0CAAC(HJ0CAXGQCCCAQGTQCAGCTGGTQCAGTCr^ 

VHlbFB 5-AAQQCCCAACCGGOCATGQCCCAGRTYCAGCTC33TQCAGTCTQC^ 

VH2aF5 5-AAQQCCCAACCQGCOIGQCCCA£5TRCAGCTa:AGSAGlT:RQG-3 

VH3aF5 S-AAfHXCAACCQGOCATGQCCSARGTXAGggtTGGAGTC^ 

VH3bF5 5-AAQ(XCCAACCGG0aTGQCCCCAGT(m3AGGTQCAGCTQGrGG-3 

VH4cF5 S-AAQGCCCAACCGGCCAIGQCCCAGGlQDAGCTACAGSAGTDGGG-a 

FDG1H3 5-COC3CGGCCGCrcTGTGAGTTrrGTCACAAGATTr-3 

FDG2H3 5-CaXGGCCGCTnGCGCTCAACrGTCTTGTCCAC-3 

FDG3H3 &-Ca3CGQCCGCTGTGllGAGTTt3r6TCACCAA6TQG-3 

FDG4H3 5-COQCGQCCGCTt3GQQGACCATATTTQGACTCAAC-3 

FTW 5-COQCGGCCGCCAGCTCAGCAATCACTQGAAGAQG-3 



R: AXti G, Y: 

exit r 



exit T, W: AXtt T, S: GXit C, K: GXit T, H: AXt* C, H: kXtt 



[0 0 4 7] ^(D^^. r(7?fett hXNF-at h'=ey 
^ D-':h/Ufc\;i*j^^ftlD5 * (EBVtrans formed B lymph 
ocytes oligo clone ) ^^h. =3 — K-f^ c D N 



50 



[0 0 4 8] 5>gl^ttfcL®^ri-Ki-6cDNA. 
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is2 tciJ'n-^v^LT. ^r^^'n^^^^ ^-^i'^m: 

L/C, r(7:)^^ai^^m^^^-^'^ti.-^*tv?i^^^® 

JM109 ^fw^AUT. m\^^timm.^^ '^-^<^'^-^-' 

mu. ig^UTIPTG^^^JDU. Fab 
.L^tcJ: «9^^^4^lJ5>^5>^U. .bfi^S^UfCo Fab ^7C 
t hTNF-a(C^r6SlS't4^*i-5Fab fei^2^<7) 
[0 0 4 9] tfrlBcoJi^SCiol^T. t: KTNF-a^in 

mti.. ^a^^mmwti^x. Fab ^^s^fett higc 

cDNAi:LT. k ^ 3 SIM<7? 3 t> . iSS^^t^t^^s 
^m^^^^iirfc^i^ — ^(^^t-t: hTNF- a\zM^^ 
r-fc^fett hXNF-at hFab ifii^^M^-r ^W^^ 
[00 5 0] (1 ) N ACDWi^ 

-at h^ / u—j-/i^Wii^M±mD5 ^(OmmG^ ce 
lis ^^ib. miS^^^RNAS^ • ^^=3^0, ; OIAGEN^ 
RNeasy^ffll^T. :^ R N A U fc, l^^^?:^^ 

RNAS^^ OD26O no (Sfi260ninlr4o*t6P^7tiS ; R 
NA^^^twJ;-5eSil5t) fil^^bS^Ufc^ C^. 58 ng/^ 
1-C^ofCo 

[0 0 5 1] (2) RT-PCRfe|:^i:6L^^:=i- Ki"^ c 
DNA^H^^=^- K-r5 cDNAf^^'^S^ 40 
ftfie (1) Xl^$^Lfc:^RNA^^^iSte¥^iSI-J: "5^ 

=1- Ff DNAcirH^^^i- Ki"^ cDNA^^tb 

h ; ^?iiti^(^RNA PGR Kit ^f*:&tf?'cf}^f^ 

tl^m^^R^t^^20M\ ^fct). ^RNAatti^S2 Ml 

y^-^-^^m^X. cDNA^^ML/to 
[0 0 5 2] Ki"5 c DNAWCR IffUl- so 
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(1. S'my'v^-^-tl.X. mfa!Lfc^li7>VK3aF5:/y 

^/c. c DNACTCR iitltr 

1^. 5'miJ>^7^-V"<lr UX. ^1 OVH3aF5^^>r^-^ 

vHSbFs^^^^^-torLm^^-^L/tto^. s'^Ryy^-^-r 

^mm^ntCo ^^4b\ PGR ^f£:ii. :^?^S100 n 1 ^ 

9ci^mm\^tzci)NA\zn\^x. mmmy^y^^- 

fifi^lOOpniol Touch down PGR&CD^p h=i— /l- 

[0 0 5 3] #^;^xfcPCR mm^. miS<7?*SM^:y h ; 
QIAGEN^QIAquick PGR Purification Kit ^^l^XftK 
TE^Sj?^ (10 mM h VP^iSm, pH 8.0/1 mM EDTA) 

100// 1 x-^aisiDiufco ^tDnfc/z^^^t- K-r^ c 

DNAWCR 10XNEB2^gMll/i 1 . 

ps^^Sfi I 100 u/iOm1 ^^tJP;t. 50t:x3^rs^^j^;;$ 

^fCo ^E5^l/>X% 10XNEB2^?ij?^nMl . MPSgl^Not 1 

100 u/io/ii ^;bn;t. 37t:x3BtrBl^^c;;$ii-fco mt^^ 
^K-ti. 0.8 %r:^^—y^^/^^m\^^fzmn.^m\^^ 

mS90 bpi£i22t7?/^vK^ bX^^U/c^<D^-^ii)iii 
LHHUlUfCo miStT^fti^^-;/ h ; QIAGENMQIAq 

ulck Gel Extraction Kit ^fflU^Xlt^b. mS^^ — 
K-r 6 DNA^K-^TE^fj?^ 20 Ml X^miHlilXL/Co 
[0 0 5 4] mm\:^. ^^f^nfc ^c^^='- K-f 6 c DN 
A(?5PCR j^^fl. 5fe-f. 10XNEB2^®^^11m 1 . 
mksc I 100 U/5 Ml ^liU:^. 27X:X3^mRlt^^^ 
fco XJcl/'^X. 10XNEB2^^l?SllM 1 . ^yPS^^Nhe I 10 
OU/IOmI ^^Px.. 37X:X3 0tFp1^JS$ii:fCo M^^^ 
tL-?:*tb^'JP5^^X-^^Ufc. K^^^t- K-r^DNA^ 

0.8 %r;^n— ^^/u^ffii/^yhm^*t!)t::J: "9. 
^660 bpia5230x^^-K^ LX5)'glL/c>b(D^^^'9£ilU[Hl 
HJtbfrio ^tL^. nifiR(Dnm^^y h ; QIAquick Gel Ext 
raction Kit ^^l/^XftMU. k ffi^ - 5 D N A 
»T>T-^TEM^?S 20 Ml X^miHliiXUfCo 

[0 0 5 5] ( 3 ) m^^^ ^—(Dmrn^-cf^^t^^^-^ 
ffris (2) xmM^f\^fz. vmA-^tmmmxz^^mm^ 

DNA^K-*!. A^Sf^XFab feif*:(^^mf^^lJffi ^ tt^ 
^ ; pFab-His2 ^ '-f^<r>^fy.^r\.<0^ xi — 
=:^l^^^-< MwTfE-r-S^IHlxa^iZ.A^/Co m^iZiti'D 

NA^>t*^z:®S^5c7:)X% it-r. /c^^=>-Ki-^D 

NA®T>t^m^i2.A/ff-<^^-^1^^L. *l/^X% jEtC 
Mffi^^'— Ki- -SDN A^>^-^m^iZ^^. z:^(^»e^ 

H^^m-<^^-pFab-His2 fl. -7-;^-5te^i: bXT 
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mmmm^^he i ^asc i (ommmtLRmmmmsn i 

^Not I (DmmUilL^^h. rOit{s^(7)^mfiv tac 

:/p ^— ^ — (Ptac) J: ^p;h.^o 

[0 0 5 6] (3-1) Km^^'-)'^'r^DNAmncom 

^A-^^ pFab-His2 lO^g/lOO ^1 lOX 

ummmm\ii\ . ^opi^^asc i so u/2.5mi ^^p 

;t. 37t:-ClNPP^1SJC$^/^Co ^l^T*. 10XNEB2^ 

®^gi 1 M 1 . mmmm^he i 50 u/s;. 1 ^tx^^. arr 10 

pFab-His2 tC+g^-r^DNAWM-*!. 0.8 %r;^cr-;?^ 
y/v^fflv>^cm^*»l^J: t). 3.5 kbp K^UT 

^^y V \ QIAquick Gel Extraction Kit 

g&^t-r63.5 kbp <DU'^AW\}^^l^WMm 50 m 
1 X'^a:JlH]ll5iU/Co 

[0 0 5 7] #^,tb/tpFab-His2 iC^^i" 6 D N AgfrK* 
90 ng/3 Ml ^mrlS(?5/c^^=^- K-r^DNA^;t30 n 
g/6Ml ^^Z^^U. miS^O^^y— V^-;/ h ; ^ 20 
?@it^TaKaRa Ligation Kit Ver.2 <D\m^ ii\ 

^go^^^j^^^;if yrc^l/>-^Ij =i^/H ;il . 3 M 
i^^-:'" h y l>^3.6 mK 7-/^80^1 ^*D;tLs —3 
OrT'lS^^-rpl^fgl-^-o WiW^. 4 15.000 rpm-ClO 

5/ii trif^^uT. 5or-e5 5^rBmi^^)fco rtD^-fk^ 

[0 0 5 8] ^^W^t:i|l. ^is^^i^jfc^^kUfc-^;?^^" 

^ y n3i/-XK:^BiS=i>'t:"'7^> h-t:/WDH5 aP'T 50/i 
1 irelectropolation UX#AU/::o electrop 

olation 2 mmipl ^ h^^V^. mBE2.5 kV 

i:iUfc:^tfe SOC (rtTflSp^p. LIFE TECHNOLOGIES t±S) 1 

^(7:>=^. ST^ClCi^i^fcSB^^lO ml 
(T^-t^i/i; >- : 50jug/inl^:*P) ^:?JD;tfc« Ct^^. — 
^0^^^;^t-^*mOM 1 ^100 Ml hl^- 

u:=:— t^^Xfl. 7.7 X103 T-feo^Co ^^Lfcffi^*:^ 
[HlU5iU. mMc7)>^^:^^ F^^-^t^^T'^b ;QIAGEN Plasmid 

Midi Kit ^m\^^xyy:^^ K^tttbb. imm^m 100 



[0 0 5 9] (3-2) Mffi^=^- K'^^DNAt^>K-t;>m 
[E]i(5i ^ :txfc K^^^" — K-r -SDN AW^tT ^^^^iA:^ ;ft Ac 

:7'y;=!.^: K-<:^' ^— 2 Mg/ioo m1 t-^ ^fe-f. ioxneb2 

mmmi^i . mmmmsn i 20 u/i^i ^:(]D;t. sot: 
TiBtPB^^fp^^Ac, ioxNEB2iStf?^iiM 1 ^ 

^iJPS^^Not I20U/2m1 ^^D;t. 37^^* 1 BtP^^SlS ^ 
itfCc C (75 Z:^(0^lJPSg#*T-^^ 1^/^:1. pFab-His2 
l^d+i^-r^DNAlFrv^tfi. 0.8 %r;^ 
l^fcmM*ibt:iJ:^x 4.2 kbp £D/^>' UT^^b/c 
^.(D:^^ «P ttlLllliJ5ib7to rfriStTPffi^^'y b ; 

QIAquick Gel Extraction Kit ^^l/^T*t^b. B^t 

-r54.2 kbp (7:)DNA^>Hr^TE^^M 50 m1 -e?^t±i[H] 

lUiUfCo 

[0 0 6 0] #^;n.fcpFab-His2 + «: ^tClB^i-^ D N 
A^>^T'80 ng/2 Ml ^ M^^^'- Ki"^DNA^>H-30 n 
g/2Ml t^M-g-bs mi^t^^'^-r^-v^a b ; Ta 

KaRaLigation Kit Ver.2 09 I 9 m 1 ^:?JP;t. 16t:-C3 

^jt^mi^T^^ Ml s y >'^— ^^-^^-f 

^i^^ffi^y ^^l^^-^y rn— 1 . 3 M b 

y^j'Ai.e Ml . ^^y"/v70Mi ^;(JP;t. -so'ceis 

5^rp1;Jrfe^ UACo .4 X:. 15,000 rpmXnO^^rB^^'Lv 

^^i?UT. 50t:T-5 5>rBlKi6/Co w(D^^l:^ttfc-<^ 

[0 0 6 1] ^Wm^^-^. '^^^M.^fzLmt\^tz^^ 

V t'T^^' bir/l^DHS aF'TSOMl t^lelectropolation & 
^alffi UT^AUjt, electropolation 2 mmrl^c;:) 

:^^-<:y b^^l\ mJE2.5kV(7?^>f4^^^V^7t<, iim 

A^^*^^:=^^i/ h75^'b^rMl:iUAci§±fe SOC (ffTIS 
^u. LIFE TECHNOLOGIES i±M) 1 ^llX^5feV^aiU • [HJUJiU 

37X:iwrUJ^fcSBi&i^lO ml (rvfc:'~>y > 50 m g/ 
100 Ml ^g^^b. b t--— >t7:>v^::^»^>(->^^- ^ 
[0 0 6 2] r <7:i^>r b I/ — >'(0^:l^. nn::i — 

-rxfi. 1.1 xio^ xfcoyh. ig^uAcS*^[H]iDiu. 

ffTI^(7:):7'^;=^^ K^gt^y K ; QIAGEN Plasmid Midi Ki 

t K^tttBu. immm boomi 

5: b\ gp-^. Ki-6DNA^K-^t/Ml^^=^ 
- K-r6 DN AiT>H-;;»^ ^tai^^^^^tfc-^r^'^-fJOlEl 

itSJSfiSOMg XfcofCo 

[0 0 6 3] (4) n-:/0OiMSiJ 
fflfS (3) l^^cH/N-Cft^UAcpFab-His2 t^/cm^^^-K 
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TNF-a t hFab S^^j^^-T'S ^ n - V^gg^ U 

[0 0 6 4] =^f*:6^t-l^. tm^^^ ng^miS(7) 
:^^0JM1O9 -l^cT^ra^t'x^^ hir/u 100 m 

1 \:im^fco i^\^^x\ so^^r^^TRit^^gufc^. 42^:. 

Wm\^tio i^ite SOC (mi^p^p. LIFE TECHNOLOGIES io 

m) 1 nii^*p;t. 37t:T-i^rpi^^ ^►^^i^^:!^. r> 

[0 0 6 51 rtttbCO^ V-comt hTNF-ab h 

Fab m.i^<Dm^m^m^. j^^tgoosi/^:^— 

-r. ^;h.-^'tiSBi^ife2 ml (20 mM mt-^ ^ T 

>^5o^g/m\mm) 37x:xemmmt 20 

UfCo ^(^^. ^m^^^-r^/i:^'^^ IPTG^^ii^O.05 
[0 0 6 6] WB. m^^t^^^ :kmm^m^t^ (1.500.. 

xg . \s^m) xmrni^fco m^f^:kmMn. 0.2 mico 

y >m^W^(?BS) (Img/ml y y^—J^. 1 Xcomplet 
;&D) t:i!g^U. ^iaT*305)-rBmmU/c#. freezing-tha 

wing (K^^T>f /^^S^37t:cQra7Kt:i^S 
^bfco (^y^:/ K/u:7^^— >^P^T% 15.000 r 30 

tt-So mi^^^t: hTNF-a (^-fli^XlItt 200457. 5 
Mg/ml) ^Inl^t UTffiV^r. ^±^t1^1w^^n5^t 
hTNF-ainft:fiS^ELISA ^T'^SLfCo ELISA :/ 
U— hii. t KTNF- a^S^SOM l/well-fori— 
>'^U. ^0PBS -0.05% Tween20300Ai l/wellT*3[El 
ft^tUfc^. #^n->^-t.^#fc±»^itSf50/zl -fo^ 
~S-e^lC^^/:io ^?MTlNpP«1^!S^^^cm. PBS - 
0.05% Tween20 300^^ 1/wel IT* 3 LT. ^RJt(D 40 

tf^^i^St MgG (Fab (SIGMA 
i^s #A 0293) ^PBS -0.05% Tween20TM : 1 . 000 tC^ 
^LtzmmOfil/^eW^M^X. ^iS^^iirfCc ^^^TM 
Bfral^lC^-tirfc^. PBS -0.05% Tween20 300;z 1/well 

>r ^7^^ y a V?— X®a)Bffi-ELISA ^50m l/v/eWliU^. 
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'rh<Dn. St HTNF-at hFab fetf^^iT:*]^ it 1^/5^1^ 
K-r'5DNA^K-3&r>V^^='- Ki-5DNAi^f>t 

(I) ^U^SSSE^J (II) iii^^i^b'S ti7:>T*feofCo A 

-<^^-|l. Il]2t;imB§I^^^-t-^nt: hTNF-at h 
Fab plUS-l^fRlU^ti^^'C^ofc, t^^oT. 

[0 0 6 7] tfrlS-^iHit^^PCT. nKi(Dji^m^th 

fcLip^=f— K-r -5 c DNA. A<*:&^tw*l. ;L^£7:)^c7:) 

^ ^-^ ; pFab-His2 ^ — ^ n — ^ UT. ^ 
109 ^t::«ALT._^t^fc^^-<i^^— pFab-His2 P^/?:* 

>^^^gtLfCo Li^^L^^/i^e). ::t^^^OM^;t0fi. Fa 
b ^ni^^M^-r^ t^<?5;65^^?5EUfc;5^ t hTNF-at:i 

d^-r, rtt^co^^^w-r^Fab ^m-i.. t ktnf 

[0 0 6 8] 

hFab ^W'Xhh<OX. 'XMt^^^'^\:i^MX ^ . Mk. 

^(otL^. m:^^'m:t\^x<Dnm. Mi^f^B^^ic^tcig 

-r-St^fT^-Cfo^o ^fd. f^t HFab ^^(owmt L^^ 
[0 0 6 9] 

mm^ : 1 

iE^J(7):g $ : 2 2 3 



(12) ^m^l 1-127855 

21 22 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 

15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

20 25 30 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

Ala Val He Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 

50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 

65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Lys Asp Ser Gly Asp Leu Ala Phe Asp He Trp Gly Gin Gly Thr 

100 105 110 

Met Val Thr Val Ser Ser Gly Ser Ala Ser Ala Pro Thr Leu Phe Pro 

115 120 125 

Leu Val Ser Cys Glu Asn Ser Pro Ser Asp Thr Ser Ser Val Ala Val 

130 135 140 

Gly Cys Leu Ala Gin Asp Phe Leu Pro Asp Ser He Thr Phe Ser Trp 

145 150 155 160 

- Lys -Tyr Lys Asn Asn Ser Asp J-le Ser Ser Thr Arg. Gly Phe Pro Ser 
165 170 175 

Val Leu Arg Gly Gly Lys Tyr Ala Ala Thr Ser Gin Val Leu Leu Pro 

180 185 190 

Ser Lys Asp Val Met Gin Gly Thr Asp Glu His Val Val Cys Lys Val 

195 200 205 

Gin His Pro Asn Gly Asn Lys Glu Lys Asn Val Pro Leu Pro Val 
210 215 220 

[0 0 7 01 gE^J#-^ : 2 m<om. : — 

la^JcO:^^ :669 f-TKni^— : Umik 

lE^iJfDSJ : ^^](DMM : cDNA to mRNA 

CAA GTG CAG CTG GTG GAG TCT GGG GGA GGC GTG GTC CAG CCT GGG AGG 48 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly Arg 

15 10 15 

TCC CTG AGA CTC TCC TOT GCA GCC TCT GGA HC ACC TTC ACT AGC TAT 96 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

20 25 30 

GGC ATG CAC TGG GTC CGC CAG GCT CCA GGC AAG GGG CTG GAG TGG GTG 144 

Gly Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 

35 40 45 

GCA GTT ATA TCA TAT GAT GGA AGT AAT AAA TAC TAT GCA GAC TCC GTG 192 

Ala Val He Ser Tyr Asp Gly Ser Asn Lys Tyr Tyr Ala Asp Ser Val 

50 55 60 

AAG GGC CGA TTC ACC ATC TCC AGA GAC AAT TCC AAG AAC ACG CTG TAT 240 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr 

65 70 75 80 

CTG CAA ATG AAC AGC CTG AGA GCT GAG GAC ACG GCT GTG TAT TAC TGT 288 
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24 



669 



Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

GCG AAA GAT TCC GGT GAG CTT GOT ITT GAT ATC TGG GGC CAA GGG ACA 336 
Ala Lys Asp Ser Gly Asp Leu Ala Phe Asp He Trp Gly Gin Gly Thr 

100 105 110 

ATG GTC ACC GTC TCT TCA GGG AGC GCA TCC GCC CCA ACC CTT TIC CCC 384 
Met Val Thr Val Ser Ser Gly Ser Ala Ser Ala Pro Thr Leu Phe Pro 

115 120 125 

CTC GTC TCC TGT GAG AAT TCC CCG TCG GAT ACG AGC AGC GTG GCC GTT 432 
Leu Val Ser Cys Glu Asn Ser Pro Ser Asp Thr Ser Ser Val Ala Val 

130 135 140 

GGC TGC CTC GCA CAG GAC TTC CTT CCC GAC TCC ATC ACT TTC TCC TGG 480 
Gly Cys Leu Ala Gin Asp Phe Leu Pro Asp Ser He Thr Phe Ser Trp 
145 150 155 160 

AAA TAG AAG AAC AAC TCT GAC ATC AGC AGC ACC CGG GGC TTC CCA TCA 528 
Lys Tyr Lys Asn Asn Ser Asp He Ser Ser Thr Arg Gly Phe Pro Ser 

165 170 175 

GTC CTG AGA GGG GGC AAG TAG GCA GCC ACC TCA CAG GTG CTG CTG CCT 576 
Val Leu Arg Gly Gly Lys Tyr Ala Ala Thr Ser Gin Val Leu Leu Pro 

180 185 190 

TCC AAG GAC GTC ATG CAG GGC ACA GAC GAA CAC GTG GTG TGC AAA GTC 624 
Ser Lys Asp Val Met Gin Gly Thr Asp Glu His Val Val Cys Lys Val 

. _ 195- - - -- ~ 200 - . 205 

CAG CAC CCC AAC GGC AAC AAA GAA AAG AAC GTG CCT CTT CCA GTG 
Gin His Pro Asn Gly Asn Lys Glu Lys Asn Val Pro Leu Pro Val 
210 215 220 

[0 0 7 1] Sa^lJ#-^ : 3 '■ ittffi* 

mm(D^^ :2i4 m^\(7^mm: ^i^^^^m 

Glu He Val Met Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 

1 5 10 15 

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu He 

35 40 45 

Tyr Asp Ala Ser Asn Arg Ala Thr Gly He Pro Val Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Glu Pro 
65 70 75 80 

Glu. Asp Phe Ala Val Tyr Tyr Cys Leu Gin Arg Asp Asn Trp Pro Trp 

85 90 _ 95 

Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys Arg Thr Val Ala Ala 

100 105 110 

Pro Ser Val Phe He Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly 

115 120 125 

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 

130 135 140 

Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin 
145 150 155 160 
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Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 

165 170 175 

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 

180 185 190 

Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser 

195 200 205 

Phe Asn Arg Gly Glu Cys 
210 

[00 7 2] iS^lJ#-^ : 4 * 
ga^JcO:^^ : 642 h ^ C3 : il^^t^ 

^m<Dm : mm m^KT^nm : cDNA to mRNA 

mm 

GAA ATT GTG ATG ACG GAG TCT CCA GCC ACC CTG TCT TTG TCT CCA GGG 48 
Glu He Val Met Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 

15 10 15 

GAA AGG GCC ACC CTC TCC TGC AGG GCC AGT CAG AGT GTT AGC AGC TAG 96 
Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin Ser Val Ser Ser Tyr 

.20 25 30 

TTA GCC TGG TAG CAA CAG AAA CCT GGC CAG GCT CCC AGG CTC CTC ATC 144 
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu Leu He 

35 40 45 

TAT GAT GCA TCC AAC AGG GCC ACT GGC ATC CCA GTC AGG TTC AGT GGC 192 
Tyr Asp Ala Ser Asn Arg Ala Thr Gly He Pro Val Arg Phe Ser Gly 

50 55 60 

AGT GGG TCT -GGG ACA GAG TTC ACT CTC ACC ATC AGC AGC CTA GAG CCT 240 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Glu Pro 
65 70 75 80 

GAA GAT TTT GCA GTT TAT TAG TGT GTT CAG CGT GAC AAC TGG CCG TGG 288 
Glu Asp Phe Ala Val Tyr Tyr Cys Leu Gin Arg Asp Asn Trp Pro Trp 

85 90 95 

ACG TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA CGA ACT GTG GCT GCA 336 
Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys Arg Thr Val Ala Ala 

100 105 110 

CCA TCT GTC TTC ATC TTC CCG CCA TCT GAT GAG CAG TTG AAA TCT GGA 384 
Pro Ser Val Phe He Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly 

115 120 125 

ACT GCC TCT GTT GTG TGC CTG CTG AAT AAC TTC TAT CCC AGA GAG GCC 432 
Thr Ala Ser Val Val Cys Leu Leu Asn Asn- Phe Tyr Pro Arg Glu Ala 

130 135 140 

AAA GTA CAG TGG AAG GTG GAT AAC GCC CTC CAA TCG GGT AAC TCC CAG 480 
Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin 
145 150 155 160 

GAG AGT GTC ACA GAG CAG GAC AGC AAG GAC AGC ACC TAC AGC CTC AGC 528 
Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 

165 170 175 

AGC ACC CTG ACG CTG AGC AAA GCA GAC TAC GAG AAA CAC AAA GTC TAC 576 
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 

180 185 190 

GCC TGC GAA GTC ACC CAT CAG GGC CTG AGC TCG CCC GTC ACA AAG AGC 624 
Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser 
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195 200 205 

TTC AAC AGG GGA GAG TGT 642 
Phe Asn Arg Gly Glu Cys 
210 

[0 0 7 3] ia^fj#-^ : 5 ' — 

mn<D& $ : 642 h n i^- : itlS^^ 

gH^lJtOS : ^^^^\<r>MM : cDNA to mRNA 



GAG ATC GAG TTG ACC CAG TGT CCT TCC ACC CTG TCT GCA TCT GTA GGA 48 
Asp lie Gin Leu Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 

15 10 15 

GAG AGA GTC ACC ATC ACT TGC CGG GCC ACT CAG AGT ATT AGT AGG TGG 96 
Asp Arg Val Thr lie Thr Cys Arg Ala Ser Gin Ser He Ser Ser Trp 

20 25 30 

TTG GCC TGG TAT CAG CAG AAA CCA GGG AAA GCC CCT AAG CTC CTG ATC 144 
Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 

35 40 45 

TAT AAG GCG TCT AGT TTA GAA AGT GGG GTC CCA TCA AGG TTC AGC GGG 192 
Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

AGT GGA TCT GGG ACA GAA TTC ACT CTC ACC ATC AGC AGC CTG CAG CCT 240 
Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr He Ser Ser Leu Gin Pro 

65 - - 70 75 80 

GAT GAT TTT GCA ACT TAT TAG TGC CAA CAG TAT AAT AGT TAT TCT GGG 288 
Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Ser Arg 

85 90 95 

AGG TTC GGC CAA GGG ACC AAG GTG GAA ATC AAA GGA ACT GTG GCT GCA 336 
Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys Arg Thr Val Ala Ala 

100 105 110 

CCA TCT GTC TTC ATC TTC GCG CCA TCT GAT GAG CAG TTG AAA TCT GGA 384 
Pro Ser Val Phe He Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly 

115 120 125 

ACT GCC TCT GTT GTG TGC CTG CTG AAT AAC TTC TAT GCC AGA GAG GCC 432 
Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 

130 135 140 

AAA GTA CAG TGG AAG GTG GAT AAC GCC CTC CAA TCG GGT AAC TCC CAG 480 
Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin 
145 150 155 160 

GAG AGT GTC ACA GAG CAG GAG AGC AAG GAC AGC ACC TAG AGC CTC AGG 528 
Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 

165 170 175 

AGC ACC CTG ACG CTG AGC AAA GCA GAC TAG GAG AAA GAG AAA GTC TAC 576 
Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 

180 185 190 

GCC TGC GAA GTC ACC CAT CAG GGC CTG AGG TCG GCC GTC ACA AAG AGC 624 
Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser 

195 200 205 

TTC AAC AGG GGA GAG TGT 642 
Phe Asn Arg Gly Glu Cys 
210 
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[0 0 7 4] mnm^ : e h i/- : E^^^ 

mm(D-^^ : 214 SE^lJtT^aS : 

SE^jOS : T ^ / ^ 

Asp He Gin Leu Thr Gin Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Arg Ala Ser Gin Ser He Ser Ser Trp 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Lys Ala Ser Ser Leu Glu Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Glu Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 .80 

Asp Asp Phe Ala Thr Tyr Tyr Cys Gin Gin Tyr Asn Ser Tyr Ser Arg 

85 90 95 

Thr Phe Gly Gin Gly Thr Lys Val Glu He Lys Arg Thr Val Ala Ala 

100 105 110 

Pro Ser Val Phe He Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly 

115 120 125 

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala 

130 135 140 

Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin 
145 150 155 160 

Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser 

165 170 175 

Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr 

180 185 190 

Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser 

195 200 205 

Phe Asn Arg Gly Glu Cys 
210 

[0 0 7 51 m^m^^ : 7 mco^ : 

SE^ijtOS^ : 660 h^Kci-::/— : 

gH^JCO^ : ga^Jt^HS : cDNA to mRNA 

GAA ATT GTG TTG ACG CAG TCT CCA GAC TCC CTG GCT GTG TCT CTG GGC 48 
Glu He Val Leu Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 

15 10 15 

GAG AGG GCC ACC ATC AAC TGC AAG TCC AGC CAG ACT GTT TTA TAG AGC 96 
Glu Arg Ala Thr He Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser 

20 25 30 

TCC AAC AAG AAG AAC TAC CTA GCT TGG TAG CAG CAG AAA CCA GGA CAG 144 
Ser Asn Lys Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 

35 40 45 

CCT CCT AAG CTG CTC ATT TAC TGG GCA TCT ACC CGG GAA TCC GOG GTC 192 
Pro Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 

50 55 60 

CCT GAC CGA TTC ACT GGC AGC GGG TCT GAG ACA GAT TTC ACC CTC ACC 240 
Pro Asp Arg Phe Ser Gly Ser Gly Ser Glu Thr Asp Phe Thr Leu Thr 
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65 70 75 80 

ATC AGC AGC CTG CAG CCT GAA GAT GTG GCA GTT TAT TAG TGT GAG GAA 288 
He Ser Ser Leu Gin Pro Glu Asp Val Ala Val Tyr Tyr Cys Gin Glu 

85 90 95 

TAT TAT ACT ATT CCT CGG ACT TTT GGC CAG GGG ACC AAG CTG GAG ATC 336 
Tyr Tyr Thr lie Pro Arg Thr Phe Gly Gin Gly Thr Lys Leu Glu He 

100 105 110 

AAA CGA ACT GTG GCT GCA CCA TCT GTC TTC ATC TTC CCG CCA TCT GAT 384 
Lys Arg Thr Val Ala Ala Pro Ser Val Phe He Phe Pro Pro Ser Asp 

115 120 125 

GAG CAG TTG AAA TCT GGA GCT GCC TCT GTT GTG TGC CTG CTG AAT AAC 432 
Asp Gin Leu Lys Ser Gly Ala Ala Ser Val Val Cys Leu Leu Asn Asn 

130 135 140 

TTC TAT CCC AGA GAG GCC AAA GTA CAG TGG AAG GTG GAT AAC GCC GTC 480 
Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu 
145 150 155 160 

CAA TCG GGT AAC TCC CAG GAG AGT GTC ACA GAG CAG GAC AGC AAG GAC 528 
Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp 

165 170 175 

AGC ACC TAC AGC CTC AGC AGC ACC CTG ACG CTG AGC AAA GCA GAC TAG 576 
Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr 
180 185 190 

_ GAG AAA GAC AAA CTC-TAC GCC TGC GAA GTC ACC CAT CAG GGC CTG AGC 624 

Glu Lys His Lys Leu Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser 

195 200 205 

TCG CCC GTC ACA AAG AGC TTC AAC AGG GGA GAG TGT 660 
Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
210 215 ' 220 

[0 0 7 6] mnm"^ : s ^ 
mm<D-^^ : 220 30 mm(Dmm : ^i^^<^m 

mm 

Glu He Val Leu Thr Gin Ser Pro Asp Ser Leu Ala Val Ser Leu Gly 

15 10 15 

Glu Arg Ala Thr He Asn Cys Lys Ser Ser Gin Ser Val Leu Tyr Ser 

20 25 30 

Ser Asn Lys Lys Asn Tyr Leu Ala Trp Tyr Gin Gin Lys Pro Gly Gin 

35 40 45 

Pro Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val 

50 55 60 

Pro Asp Arg Phe Ser Gly Ser Gly Ser Glu Thr Asp Phe Thr Leu Thr 
65 70 75 80 

He Ser Ser Leu Gin Pro Glu Asp Val Ala Val Tyr Tyr Cys Gin Glu 

85 90 95 

Tyr Tyr Thr lie Pro Arg Thr Phe Gly Gin Gly Thr Lys Leu Glu He 

100 105 110 

Lys Arg Thr Val Ala Ala Pro Ser Val Phe He Phe Pro Pro Ser Asp 

115 120 125 

Asp Gin Leu Lys Ser Gly Ala Ala Ser Val Val Cys Leu Leu Asn Asn 
130 135 140 
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Phe Tyr Pro Arg Glu Ala Lys Val 
145 150 
Gin Ser Gly Asn Ser Gin Glu Ser 
165 

Ser Thr Tyr Ser Leu Ser Ser Thr 
180 

Glu Lys His Lys Leu Tyr Ala Cys 
195 200 
Ser Pro Val Thr Lys Ser Phe Asn 
210 215 

imi] Fab fei^^m--^^^-pFab-His2 (Dm^^^-T 
Mo 

m2] :^^m<Dm.^PLmin^ hTNF-a t hPab firC 

— plD5-l (^Itit^lt^frbt^^^HIo 
[ma] ;$:^0^(7:>^a^;t^fei:t hTNF- a t hPab ^ 

#i(DHm<Dr^ /mmm (i) t^ti^^-h^-t^ cv 

[1^4] :;^mm<Om^X.mWi^ hTNF- at hPab ^7L 

f^<Di^m(Dr^ y^mn (ii) t^ti^^-v-r^cv 
imi] 



Gin Trp Lys Val Asp Asn Ala Leu 
155 160 
Val Thr Glu Gin Asp Ser Lys Asp 

170 175 
Leu Thr Leu Ser Lys Ala Asp Tyr 
185 190 
Glu Val Thr His Gin Gly Leu Ser 
205 

Arg Gly Glu Cys 
220 

[0 51 aa^^lDS W (EBV transformed B lymphocyte 
s oil go clone 

[[El 6] ^^attlDS W (EBV transformed B lymphocyte 
s oligo clone ) ;6^^^^^;n./c k =»— K-f 5 c D 
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[IDS] 

SGCGTGC 

Gl nVal GlnLeuValGluSerGlyQlyGlyValValGlnProGlyAr gs exLeuArg t^u 



1 CAAGTGCAGCTWIOTAOTCTGOGGGAGGCGTGGTC^^ 



61 TCClttTGCW30CTCTOGATTCA(CT^ ^^0 
SerCysAlaAlaSerQlyPheThrPheSerSerTyrGlyMetHisTrpValArgGlnAla 

CDRl 

121 CCAGGCAAGGGGCWH5AGTG0GTGGCAGTTATATCAT^^ ^80 
ProGlyLysGlyLeuGluTrpValAlaValIleSerTyrAfipGlySerAsnI>ysTyTTVr 

CDR2 

181 (Xy^GACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAATTC 

AlaAspSerValI.ysGlyArgPheThxaleSerArgA£pAsn3erLy«A3iiThrLeuTyx 



2 4 1 CTOCy^TGAACAOCCTGAGAGCTGAGG ACACGGCTGTGTATTACTGTGCG^ 300 
I^uGlr^etAsnSerLeuArffAlaGluAspThrAlaValTyxTyxCysAleliysAapSer 



301 GGTGACCTiWTTTTCATATCTOGGGCCAAGGGACAATGGTCA^ 360 
GXyAepLetiAlaPh^AspIl^TrpGlyGlnGlyThxMetValThrValserSerGLySer 

^v*^^*-*^*****-^*-^***^ * — ^ 



361 GCATCCGCCCCAACCCTTTTCCMrCCTCGTCTCCTOTGAGAATT^ ^20 
AlaS^rAlaProThrLeuPhePrDLeuValSerCysGluAsnSerProSerAspTtwrSer 

d21 AGCtrrcGCCGTTGGCTGCCTCGCACAGGACTTCCrrCCC^^^ ^BO 
SerValAlaValGlyCysLeuAlaGlnAspPhebeuProAspSerllerhrPhoSerTrp 

481 AAArACAAGWVCAACTCTGACATXAGCAGCACCCGGGGCTTCCCATCAGTC^^ 540 
LyaTyxLyaAanAsaSerAETpXleSerSerThrArgGlyPhePrDSerValLeu^ 

541 OGCAAGTACGCAGCCACCTCACAGGTCCTGCTCCCTTCCAAGGACGTCATGCAGC^ 600 
GlyL,ysTyrAl<iAlaThrScrGlixVixlLeuLeuProSorLysAspValMetGlnGl^ 

601 GACGAACACGTOCJTGTCCAAAGTC^ 

AspGluHisValValCysLysValGlnHi&ProAsnGlyAsnI.ysGluI.ysAsnValPro 

6 61 CTTCCRGTG 669 
LeaProVal 
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1 GAAATTGTGATGACGCAGTCTCCACM;CACCCTGTCTTTGTCTCCAGGGGAAAC3GGCCA 60 
GluIleValMetThrGlnSerProAlaThrLeuSerl/euSerFroGlyOluArgAlaThr 

6 1 CTCTCCTGCAGGGCCAGTCAGAGTOTTAGCAGCTACTTAGCCTGGT^ 120 
LeuSerCye Ar gAlaSexGlnSerVal SdrSerOVarLcuAl BTrpTyrOlnGlnLys Pro 



CDRl 

121 GGCCAGGCTCCCAGGCTCCTCAO'CTATGATGCATCCAACAGC^CACTG^ 18 0 

GlyGlnAlaPr oAxff LeuLeul l«Tyr AspAl eSexAsnAr gAl aThrGly I lePro Val 



CDR2 

181 AGGTTCAGTGGCAGTGGGTCTGGGACAGACTTC ACTCTCACCATCAGCAGCCTAGAGCCT 2 40 
ArgPheSerGlySerGlySerGlyThiAspPheThiLeuThxIleSerSerl/euGluPro 

241 GAAGATTTaXK:AGTTTATTACTGTCTTCAGC<nty^CAACT^ 300 
CluAspPheAl aValTyr Tyr Cya LeuO InArgAspAsnTrpProTrpThr PheG lyG 1 n 



CDR3 

301 GGGACCAAGGTGGAAATCAAACGAACTGTGGCTGCACCAl^TGTCTTCAT^ 3 
GlyThrI>ysValGlulleIiysArgThrValAlaAlaProSerV«slPheIlePheProPxo 



361 TCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGTGTGCCTGCTGAAT/^^ 420 
SerAepGluGlnLeuLyeSerGlyThrAlaSerValValCysLeuLeuABnAsnPheTyr 

421 CCCAGAGAGGCCAAAGTACAGTGGAAGGTGCATAACGCCCTCCAATCGGGTAAC'TCCCAG 48 0 
ProAroGluAlaLysValGinTrpLysValAspAsnAlal^euGlnSerGlyAsnSerGln 

481 GAGAGTGTCACAGAGCAGGAOi.GCAAGGACAGCACCTACAGCCTCAGC AGCACCCTGACG 54 0 
GluSexVoiThrGluGlnAspSerI»ysAspSerThrTyrSexL6uSerSerThrLeuThr 

541 CTCAGCAAAGCAGACTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGG^ €00 
I,«\iSerLysAlaAepTyrGlvLyfiHisLysValTyrAlaCysGluValThrHisGlnGly 

e 0 1 CTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGGGAGAGTGT 642 
LAUSer£«rPxoValThxLy«$«rPh«AsnArgGlyGluCys 
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10 20 30 40 50 60 

GAOiTCCAGTTGAOCCAGTCTCCrrTCCAO^ 

AcpXleGlnl^ThrGlnSerProSerThrl^uSerAlaSerValGlyAjspArgval^li^ 



70 80 90 100 110 120 

ATX:7SCTrKXX:GQGCCAGTCAQAQTATO 

IleOtorCyaArgMaSerGlnSerllaSerSeiTa^Jl^uAlaTipavrGl^ 



130 140 150 160 170 laO 

GGCSAAMSCCXXn'AftGCTCCTGATCTMA 

GlyLysJaaPrOLysrieulieuIlelVrLysAlaSerSerl/ewGluSerGlyValProS 



190 200 210 220 230 240 

i«3GTriCAGCGGCAGTGCyiTCTGGGAClA^ 
i^Ph€Sei«lySei«lySerGlyTTirGluPheiTairl/^ 



250 260 270 280 290 300 

G^mSATTMGCAACTTATTACrGCCAAC^^ 
AspAspPheAlaThiavrTyrCysGlnSln^ 



310 320 330 340 350 360 

GlyOtinlr^ValGluIleLysArgThrValAlaAlaProSeiVa 



370 3B0 390 400 410 420 

TCPQATGftGCAGTTGJU^TCTGGAACTGCC^^ 
SejAsi?GluGlnIieuI*yS5erGlyl±orAl2LSei^alValCy 



430 440 450 460 470 480 

CCCAGAGAGGCCAAACTACAGTC3GAAG<Jrt5Q^^ 
ProArgGluAlaI.ysValGlnTrpI.ysValAspA£nM 



490 500 510 520 530 540 

GAGAGTGTCACftGAQCMGACAGCA2tfK3^^ 

GluSerVa lThxGliiGlJiAspSezLysAspSerTlirTyrSerl.eiiSeT«ert»^ 



550 560 570 5B0 590 600 

I,euSerIiysAlaAsE*TyrGluLysHiSLysValTyrAlaCysGluValT^ 



610 620 630 640 

CTGAGCTCGCCCGTCACAAAGAGCTTC^^ 

LeuSerSerProValThrLysSerPheAsnArgGlyGluCys 



11-127855 



[!l!6l 

10 20 30 40 50 60 

GAAATKTIGTTGACGCAGTCTCCAGACTC^ 

GluIleValLeimu:t3lnSerProAspSerLeuAlaValSerLeuGlyGliiArgAlal1ir 



70 80 90 100 110 120 

IleAsrKrVsLysSerSerGlnSerVall^uTyrSerSerAsnLiysLysAsnTyrL^^ 



130 140 150 160 170 180 

TQQTACCAGCSVGAAACCAGGACAGCCTCCTAAGCTOCTC^ 
TrpTyrGlnGlnLysPrcKSlyOlriProProLysLeuLeuIle^^ 



190 200 210 220 230 240 

GAATCCQC3CK3TCX:CTGACCGATTCA!C^^ 

GliiSeit3lyValProAsEtf^gPheSerGlySei<3lySeit5lullirAspPhEllixL^ 



250 260 270 280 290 300 

ATCAGOWSCCTOCAGCCTCyiAGATGT^ 

IleSerSerl^uGlnProGliiAspValAlaValTVrTyrCysGlnGluTVrTyxThrlle 



310 320 330 340 350 360 

CXrTOOCSACTrTiySGOCAGOGGACCA^ 

PrcAtrgTElirPheGlyGlnGlyTlirLyBLeuGluI leLysArt^^ 



370 380 390 400 410 420 

. GTICTICATCTTCCCGCXIATCTGATC^^ 

VallbellePheProProSerAspAspGliiLeiiLysSerOlyAlaAlaSerValValCys 



430 440 450 460 470 480 

c:TOCTCAATAACTirTATCOC3^ 

LeuIieuAsnAsnPbeTyrPr oArgGluAl aLysValGlnTrpLysValAsptAsnAlaLeu 



490 500 510 520 530 540 

CAATCGGGOIAACTCCCAGGaGAGTCTCACAGAGCAGGAC^^ 
Gl»S«r<3lyA£nSGrGlnGl\iSorValThx<5luGliiAspSer3L.ysAspSGrT^^ 



550 560 570 580 590 600 

CTCAGO^XZACCCTGACGCTGAGCAAAGa^GAC^^ 
LeuSerSerrrteLeuTlirLeuSerLyaAlaAspTyrGluliysH 



610 620 630 640 650 660 

GAAGTCACCCATCAGOGCCTQAGCTCGCC^ 

GluValThrHisGlnGlyljeuSerSerPr oVa IThrLy s ser PheAsnArgGlyGluCys 
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